


M.O. 347. 





The Meteorological 
Magazine | va. 


Air Ministry :: Meteorological Office 











LONDON: PUBLISHED BY HIS MAJESTY’S STATIONERY OFFICE 


To be purchased directly from H.M. STALIONERY OFFICE at the following addresses : 

ADASTRAL HOUSE, KINGSWAY, LONDON, W.C.2; 120, GEORGE STREET, EDINBURGH ; 

YORK STREET, MANCHESTER; 1, ST. ANDREW’S CRESCENT, CARDIFF; 15, DONEGALL 
SQUARE WEST, BELFAST; or through any Bookseller. 


The Influence of the Ice in Davis Strait on the 
Weather of the British Isles 


The publication by the Danish Meteorological Institute* of a 
study of the variations of ice conditions in Davis Strait affords 
an opportunity of investigating the bearing of this distant 
region on the subsequent distribution of pressure in the neigh- 
bourhood of the British Isles. The severity of the ice conditions 
was estimated from six different criteria on a scale of 0-10, 
the average figure for the whole series of years being 4°94. 

In order to obtain conformity with a general investigation 
into the effect of ice conditions, only the 33 years 1895 to 1927 
were utilised. The ice figures were correlated with overlapping 
three-monthly means of pressure at nine stations, beginning with 
July to September of the ice year, and continuing to the end 
of the second year. Some of the results are shown in fig. 2. 
In studying this figure it must be remembered that the pressure 
data employed are overlapping means of three months. If any 
isolated month has by accident a high correlation with the ice 
data, this will appear as a hump on the curve covering three 
months only, and such a hump may have no real significance. 
On the other hand, there is practically no correlation between 
the pressures in successive three-monthly periods,t so that a 


*Meddelelser No. 8. The state of the ice in Davis Strait, 1820-1930. By 
C. I. H. Speerschneider. K@benhavn, 1931. 

tSee Meteorological Magazine, 63, 1928, p. 446 

(99489) 107/27 1,050 8/32 M.&S. Gp.303 
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hump or trough extending over four or more months probably 
indicates a real relationship. 

The first point to notice is that towards the end of the year 
to which the ice measurements refer, there is negative correla- 
tion between ice and pressure at Stykkisholm in Iceland, and 
positive correlation between ice and pressure at Bergen, Paris, 
Berlin, and to a less extent, Gibraltar. In other words, with 
much ice in Davis Strait, the Icelandic low tends to increase 
in intensity, while pressure tends to be above normal over the 
whole of western Europe. 

The curve for Stykkisholm in fig. 2 is persistently low over 
a period of six months, so that by the criterion given above, 
= ” = — the deepening of 

3 tis A the Icelandic low in 
years of much ice is 
probably real, but 
the west HKuropean 
hump extends over 
only three months 
and may be acci- 
dental. The physi- 
cal relationship in- 
volved is fairly 
clear; much ice to 
: the west of Green- 
* -4 land displaces the 
4 low pressure to the 

} S| eastward and con- 
centrates it over 

‘a Iceland. In the 
st second half of the 
a following year there 


i is a prolonged 
hump over western 

and central Europe, 
extending from 
Bergen in the north to Gibraltar in the south, and from 
Valentia in the west at least as far as Berlin in the east; at 
Paris in the centre of this region the correlation coefficient rises 
to + 0°57 in August to October. This feature is probably real, 
but the isolated dip at Ponta Delgada may be accidental. The 
average change of pressure corresponding with an increase of 
Davis Strait ice from a scale value of 1 to 10 is shown in fig. 1. 
It is not easy to see in what way an excess of ice in Davis 
Strait can bring about an excess of pressure in western Europe 
late in the following year, but possibly the sequence may be 
somewhat as follows :—In a year of much Davis Strait ice, owing 
to the deepening of the Lcelandic low there is a tendency for 
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strong south-westerly winds in autumn between Iceland and 
Norway. ‘These drive much relatively warm water into the basin 
of the Arctic Ocean, so that the body of the ocean beneath the 
ice becomes warmer than usual. In winter and spring this warm 
water, shut off from the air by the ice cover, is unable to exercise 
any appreciable effect, but it facilitates the break-up of the ice 
in the following summer (the correlation between Davis Strait 
ice and Aretic ice in the following year is —0°41). A warm 
Arctic ocean tends to give stormy conditions and low pressure in 
high latitudes, while the evacuated air is deposited further south 
und causes a belt of high pressure over Europe. In support of 
this tentative explanation it may be remarked that the correla- 
tion between pressure at Vardo, in the extreme north of Europe, 
and Davis Strait ice in the preceding year, is persistently 
negative, though not large. 

After the period shown in ‘fig. 1, the correlation coefficients 
are mostly small and irregular, and it is not probable that the 
direct influence of Davis Strait ice can be traced further. I 
wish to acknowledge the assistance of Mr. F. Metcalfe in calcu- 
lating the coeflicients referred to above. 

C. E. P. Brooks. 


Summer Weather in Ungava Bay 
A summary of the meteorological work of the Oxford Hudson 
Strait (1931) Eapedition and a commentary on the report 
of Mr. A. J. G. Langley. 


By 8S. T. A. Mirruers, M.A. 


During the summer of 1931 the ‘‘ Oxford Hudson Strait 
Expedition ’’ spent parts of August and September on Akpatok 
Island, lat. 60°20/N., long. 67°56/W., a little-frequented island 
in the north-western part of Ungava bay, the southward exten- 
sion of the eastern part of Hudson strait. The hydrographicai 
and meteorological work of the expedition, which was in the 
charge of Mr. A. J. G. Langley, included a fairly extensive 
programme of meteorological observations, eye observations 
being made at three fixed hours daily and autographic records 
maintained of pressure, temperature and humidity. The 
various records were kindly lent by the Oxford University 
Exploration Club to the Meteorological Office, and in view of 
the scarcity of meteorological data from the Hudson strait region 
it has been thought of interest to give a short summary here. 
The base camp of the expedition was situated at the mouth of 
a valley, trending westward, on the east coast of the island, and 
the barograph was in use at this position, some 20 feet above the 
sea level, while the Stevenson screen containing the other instru 
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ments was situated 100 yards to the north and 75 feet above 
sea level. The autographic records of pressure, temperature 
and humidity for the period August 21st, 1931, to Septem- 
ber 17th, 1931, have been tabulated, and the results of these 
tabulations may be summarised. 

The average barometric pressure for the period was 1,011mb. 
As no opportunity had occurred of standardising the barograph 
against a mercurial barometer, an attempt was made to check 
the accuracy of the readings by comparison with values inter- 
polated from the isobaric charts of the Dady Weather Report. 
While this procedure is satisfactory where the network of observ- 
ing stations is fairly close, as in the British Isles, it must be 
regarded as somewhat rough and ready in the present instance 
and the result, that the barograph on an average of 21 readings 
was 3mb. high (probable error, +0.3mb.), can be taken as an 
indication that the instrument was in reasonably good adjust- 
ment. 

The diurnal variation of pressure, with an amplitude of 
0.5mb., is well marked considering the short period of obser- 
vations. Pressure varied between 1,024mb. and 989mb., the 
average daily range (midnight to midnight) being 7mb. and 
the greatest daily range 23mb. 

The thermograph readings were standardised by means of 
the three daily eye observations of temperature. The correc- 
tions to the thermogram readings are somewhat irregular owing, 
presumably, to slight errors in clock timing in conjunction with 
numerous small oscillations of temperature which form a 
conspicuous feature of the thermograms in the late evening and 
early morning. These oscillations at times give the curves the 
appearance associated with the passage of ‘‘ fronts ’’; it may 
be presumed that they are ultimately an effect of the topography, 
but in the absence of autographic records of wind no attempt 
at a detailed explanation is made. 

The mean temperature for the whole period was 44.5°F., and 
the amplitude of the diurnal variation about 4°. The highest 
hourly reading was 65° and the lowest 36°, whereas according 
to the maximum and minimum thermometers the extremes were 
65° and 32°—the discrepancy in the minimum readings is due 
to the fact that the thermograph was out of action on the day 
of the occurrence of the actual lowest temperaure. 

The mean relative humidity over the period was 83 per cent. 
with a small diurnal variation. The hygregrams show small 
oscillations, the inverse of those on the thermograms. 

The prevailing winds were westerly, and on a few occasions 
easterly winds were experienced, but there were scarcely any 
winds from northerly or southerly directions. The direction of 
wind was evidently strongly controlled by the topography. Gale 
force was recorded at 6 per cent. of the observations. It is 
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diflicult to say how closely these observations represent normal 
conditions in August and September at Akpatok.* There are 
no stations for which normal values are available nearer than 
Hebron (Labrador) and Port Churchill (on the western short of 
Hudson Bay). Of these Port Churchill has the more extreme 
climate, the summer there being 5° to 10° warmer and the 
winter about 15° colder than at Hebron, while the spring and 
autumn temperatures are about the same. The mean tempera- 
ture recorded at Akpatok island agrees to within 1° with the 
interpolated value for the normal during the corresponding 
period at Hebron, and is about 2 lower than that for Port 
Churchill. 

Some daily values for Port Burwell, about 70 miles to east- 
north-east of Akpatek island appear in the Daily Weathe 
Report, and an attempt was made to compare these with tl 
COrLCspre nding observations at the island. 

The temperature at 20h. 75th meridian time was, on thie 
average of nine observations in August, 11° warmer at Akpatok 
island than at Port Burwell, and on the average of nine obser- 
vations in September, 4° warmer at Akpatok island. On two 
occasions only was the temperature at Port Burwell the higher. 
There Is not sufficient information to explain these differences. 

Qf 21 oceasions on which comparable observations are avai 
able. there were 10 on which the directions of wind at the ty 
pia i th: 
a katabatic wind was blowing at the base in opposition to a 





es were in agreement, six on which if may be surmi 


weak eracdient f pressure, three on which wines frontal 
| 


phenomena were probably present, and two occasions on which 


discrepancies in wind direction appeared, for which no explana 
tion can be proposed. None of the frontal phenomena. present 


was well marked: on the oceasion of the greatest barometric 


movement a depression was passine to the southward. The 
iverage temperature of the sea water was 37 or 7.5° helow the 
air tel perature. A sinele observation of temperature of th 
soil was made, by digging into the ¢reund and inserting 1 


thermometer into the sides of the exeavation. 
\t the time oT observation the air temperature 3 ft abo 


the upper surface of the vegetation was 53° lower than th 


2 in. above the surface. Half an ineh helow the unper surface 
of the vegetation the temperature was 1° higher than at 2 it 

above it. The thickness of the covering of vegetation was 4 in. 
In the ground the temnerature fell from 45° at 3 in. below the 
surface to 40° at 2 ft. 6 in. below the surface, at which depth 


solid rock was reached. 
The following is a summary of the results in tabular form :— 


*In the report a note is made of the fact that the weather conditions in 


Ungava Bay region may be extremely localised. 








Aug. 


1932] THE METEOROLOGICAL MAGAZINE. 159 


AKPATOK ISLAND 
Lat. 60°20/N., long. 67°56/W. 
Period, August 19th, 1931, to September 18th, 1931 


ure 


Mean 1,0llmb. Mean absolute daily range 7mb 
Highest 1,024 5, Hivhest  ., a : > SN 
Lowest 989 ,, Lowest as BF - ee ice 
Amplitude of mean diurnal 
variation C8 45 
perature 
Mean 445° Mean absolute daily range 9.2° 
Highest 65 tiighest a re Fes 22.5 
Lowest 32° Lowest a - he 37° 
Mean temperature Amplitude of mean diurnal 
of sea water 37.2° variation 3.9° 
ty h Mae PY, / it. / 
Mean 83 per cent. Mean absolute daily range 23 per cent. 
Highest 100 ,,  ,, Highest 36 
| owest 03 as aia Lowe st ee as os y 
Amplitude of mean diurnal 
variation 10 ;; 99 


No. of oecasions of 


Fores Foree Force 
. 1 1 Calm N NE E SE 8 SW W NW 








mt mY to 4 to 5 
3 l 8 8 ) 2 ] 1 0 2 14 
2 11 14 2 0 | 6 ] 0 l 13 2 
) 14 9 6 0) 2 } 0 ] l 15 y 
aw 294 Cc. Wade? 
Correspondence 
To the Editor, The Meteorological Magazine. 
Well-defined Rain Area 
witnessed a rather remarkable pienomenon during — the 
erstorm this afternoon (August Ist). 
| was standing under the porch of the Metropolitan Railway 
n in Queen’s Road. Bayswater p>] The skv was 
ly overcast with dark ¢ valline wind was 
m SW. Towards the nerth-east I saw small striney clouds 
mehine (from the north-east) and seetnine to rise in the 
1: . 1 1 ia + +] } . *) 
this Is perhaps a horniat prelitde to a thunderstorm. 
It hevan to rain—heavily at first and then softly. Suddenly 
tial rain fell only one hundred yards from where I was 
The nearest trees in Kensineton Gardens were almost 
ley behind a milky mist of heavy rain. The rain-drops 
‘Standard of time. Newfoundland Summer Time, 2h. 3lm. slow on G.M.T. 
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rebounding off the street created a layer of spray as high as 
the tops of the wheels of the taxis standing in the street. Where 
| was sheltering, hardly a drop of rain was falling. The con- 
trast was so striking that I called the attention ‘of an unknown 
bystander (as though I could not believe my eyes). Then the 
spray on the ground came nearer like a wave, and recedeil. 
Suddenly it vanished completely, and the trees behind in 
Kensington Gardens stood out black against the sky. It was 
over. Afterwards the storm continued in a normal manner. 

I have witnessed phenomena something like this in the 
Tropics; but never before have I seen in England really 
torrential rain a hundred yards away, with only a few drops 
falling where I was standing. It was extremely local, and, I 
suppose, was something in the nature of a waterspout. 

G. A. Hryxson. 
23, Queensborough Terrace, London, W.2. August 1st, 1932. 


Intense Rain in Hertfordshire 
Rain of noteworthy intensity accompanied the eastward passage 
of a short but severe thunderstorm over the district of Hert- 
fordshire between Rickmansworth and Chorley Wood early in 
the afternoon of July 27th. For the 





























A 54 minutes from 13h. 25m. to 
13h. 304m. (G.M.T.) the measurement 
— eases here was 0.42in. At 13h. 27m. the 
\ :7] ‘—6 downpour became extremely heavy for 
) ae about one minute. Eye observations 
nd made from shelter with a gauge of 
c | c special construction and a stop watch 
eg | e showed that 0.10in. fell in 49 seconds. 
HEL Of this, the first 0.05in. occupied 
= | [0 24 seconds and the second 0.05in. 25 
LF seconds. The rates of fall per hour 
| | were thus 7.35in. for the whole interval 
B: =} | of 49 seconds, 7.50in. and 7.20in. for 
a the first 24 seconds and last 25 seconds, 
croyne Il tj 1 i) Leven, respect ively. 

it During the storm the wind veered 
Cc: C) from WSW. to W., with a squall of 
¥ \ \ force 6, while temperature in the 
é. FUNNEL. ; screen dropped suddenly from 62.0°F. 

. GRADUATED GLASS RECEIVER, an - = = = 
CCC. woopEN supports. to 56.4°F. There was no hail. When 


D. LAMP a BATTERY. rain finally ceased at 13h. 32m. the 
road along the valley was flocded several inches deep at its 
lowest point. Bright sunshine followed at 13h. 35m., and set 
the whole countryside ‘‘ steaming ’’ for a few minutes. 

The simple contrivance from which the above short-period 
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measurements were obtained was suggested by a diagram of an 
early model of Symons’s ‘‘ Storm ’’ rain-gauge, devised by the 
founder of the British Rainfall Organization for use at Camden 
Square some 60 years ago. A standard 8-in. funnel is mounted 
on a skeleton wooden frame over a glass receptacle so clearly 
graduated that the level of the contained water can be read 
from shelter at any moment with the aid of a binocular. The 
attachment of a small electric bulb and battery to the framework 
of the instrument enables observations to be made at night. 
There is usually very close agreement between the readings 
thus obtained and those from the ordinary 5-in. gauge situated 
30 yards distant. In the storm of July 27th the two totals 
were identical. 
E. L. Hawke. 


Cuenwood, Rickmansworth, Herts. July 29th, 1932. 


Heavy Rain in Manchester 
Mr. W. F. H. Creber, Engineer to the Manchester Corporation 
Waterworks, forwards some details of the thunderstorm which 
occurred during the evening of July 11th to the east of 


Manchester. At Arnfield Reservoir and Godley Reservoir the 
amounts for the rainfall day were 3.05in. and 3.64in. respec- 
tively. At Stalybridge (Swineshaw Lodge) and Stalybridge 


(Brushes Reservoir), where records are maintained by Mr. M. T. B, 
Whitson, the amounts were 3.65in. and 4.02in. respectively. 
The bulk of the rainfall occurred within 4 hours from 16h. to 
20h. Mr. Creber compares the storm with that of June 18th, 
1930, when 3.59in. was measured at Rhodes Wood Reservoir and 
4.10in. at Glossop Waterworks (Swineshaw) nearer the Peak. 
So far as the catchment area of the Manchester Corporation in 
the Longdendale Valley is concerned Mr. Creber concludes that 
‘in amount and intensity the fall on July 11th, 1932, is a 
record, taking into account the area over which 3in. or more 
fell.’’ The damage to watercourses, &c., was certainly greater 
then than on June 18th, 1930. 


Water Spouts at the Lizard 
Mr. J. E. Clark, of Street, Somerset, has sent the following 
extract from The Friend of July 22nd, 1932 :— 

Water Spouts at the Lizard... . At ten o’clock last Wednes- 
day morning (July 13), an interesting squall cloud appeared 
off here. During its passage the wind changed from north-east 
to south, and a heavy shower fell. From the edge of this cloud 
out at sea, a whole series of ‘‘ funnel clouds ’’ formed. Even 
though the actual clouds never quite reached the sea, the vortex 
evidently did, as the sea below each funnel was very much dis- 
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turbed and appeared as if boiling, and a cloud of ‘ steam 
above it was circling rapidly. 

The hollow core of the funnel cloud was clearly visible as a 
white band down the centre of the funnel, and the whoie elcud 
was in a state of rapid turbulent motion. 

These clouds kept forming and disappearing for about a 
quarter of an hour, and at one time as many as seven wee 
visible at the same time. The rapidity with which the spouts 
formed and vanished again was at times extraordinary. it was 
just as if some mysterious tongue was being flicked out of the 
cloud and back ..... A ©. PHILLIPS, Tresawle, The Lizard. 
Cornwall. 


Tornadoes at South Farnborough, Hants 


During the latter part of the morning of Mav 30th, 1932, a 
wide belt of black, cininous lookine cloud had been steadily 
forming and at 12h. 35m. B.S.T. stretched almost from the 
south-south-west to the north-neorth-east horizon, the centre of 
the belt being somewhat to the east of the zenith. At this time 
our attention was called to a funnel-shaped protuberance hang- 
ing vertically downwards from a much disturbed under-suriace 


part ol the black cloud at a distance of about two miles to the 
south-south-east, and we soon realised we were watching a small 
ornado, grey in colour against the dark background. The 
heicht of the black cloud base was 3.000 to 4.000 feet and the 
lower end of the ternado appeared to be eclipsed by lighte r 


ud at about 2,000 feet above the ground. Approximate calcu- 


lations showed that the ieneth of the funnel Was oi the order 
of 250 feet and the width of the thickest part about thirty feet. 
After a minute or so the end swune first to the left and then 
to the right and finally became ve rtical. The sides, which had 
previously been clear cut, now became diffuse, and wispy cloud 
appeared to be ascending there in spirals about vertical axes. 
Soon after this. at about 12h. 40m. the tornado appeared 





eradually to withdraw into the cloud base after being under 
ebservation for about five minutes. Meanwhile another had 
formed about 2,000 feet to the left of the first but did not attain 
to the same leneth: it was wider and truncated. Between 
12h. 40m. and 12h. 50m. two further truncated tornadoes 
tormed suddenly near the second position, but both gradually 
withdrew into the cloud. All four tornadoes appeared to be 
stationary and to form along a line about midway between the 
further edge and the south-south-west to north-north-east axis 
of the black cloud belt. but there is some divergence cf opinion 
as to whether the line of formation was parallel to this axis or 
inclined at an angle to it. The phenomenon ceased at 12h. 50m. 
At 12h. 55m. large drops of rain began to fall followed at 
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13h. Sm. by heavy rain in the nature of a cloudburst, 5m. 
being recorded in nine minutes and 10mm. in twenty-one 
muinutes. The rain moderated at 13h. 45m. but did not cease 
until Ith. 35m., giving a total fall of 14.lmm. The ensuing 
clearance indicated that the rain belt either remained prac- 
tically stationary and dissipated its energy or moved very 
slowly northward. The heavy rain caused a small amount of 
fl voding. 

The synoptic charts for May 30th showed a series of very 
shallow low pressure areas ‘over southern England between 
depressions to the west and east and anticyclones to the north 
wnd south. Although the belt of black cloud gave the impres- 
sion of a stationary line squall cloud there was no obvious frent 

licated on the surface over southern England. The evidence 
availal 


le ~P ints either to a convervence OL win currents or to 














the formation of an unstable condition ef a warm easterly 
underneath a coider westerly current. Midd balloon ascents 
‘om stations to the east rave light southe v surface winds 
hackine to SE. or E. above 2,000 feet, while these to the west 
nd south-west showed light WSW. or W. winds at all heights 
up to 4.000 feet. At the time of the tornadces the wind at the 
surface was cabo apart from eusts of 35 miep.h. at 12h. 38m. 
i i2h. 45m., and near objects were unusually clear. 
Nephoscone bservations on the cl ud level at the t+ D of the 
tornado (about 4,00 feet) gave a wind f |? mph. from 
Ws n bout 2.000 feet, 5 m.p.h. from E. Sub- 
sequently 1 ‘ame lieht, westerly at all heiehts up to 
1400 teei h 1 i very lieht north-easterlies from 5.000 
SOOO feet. There were no pressure changes indicated whilst 

se ternadoes were in evidence, hut ai slow rise of O.Smb. 
occurred between 13h. and l4h. Temperature fell eradually 
2°. ft 1 12h. 30m. to 12h. 45m., was steady to 13h. 5m. 
wed bv a 2.5°F. fall at 13h. Om. The corresponding 

! hits ce shor ise of 7 Je cent. at 12h. 35m., a 
lua! rise of | per cent. to 13h. folicwed hy a sharp rise of 

3 p ent. to 13h. 35m. The only available upper air tem- 
a ‘ecord at this station was a single reading at 2.000 

{ 20m.. 7.e.. before the belt of cloud began to form. 


This showed a lapse rate of 4 F. per 1,000 feet between the 
ereund and 2.006 feet. The middav ascent at Duxford gave 
' | l above 3.000 feet, but 
in the laver between these figures a much steeper rate of (°F. 
per 1,600 feet. The temperature at 2.000 feet had risen 2°F. 
since the mornine ascent, but that at 3.000 feet—the cloud 


similar lapse rate up to 2,000 feet an 


hase—only 
W. H. Bice. 
J. S. Smita. 


Royal Aircraft Establishment, 8. Farnborough, Hants. June 15th, 1932, 
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Brighter Meteorology 
It is difficult to think of Meteorology as a subject for levity and 
the Meteorological Magazine cannot be accused of ever depart- 
ing from its dull, but instructive tenor. The following weather 
diary written by an Asiatic subordinate officer, temporarily 
loaned to the Meteorological Service, may be of interest. 

“* May 14th, 1932. The day unveiled a bright sky with the 
sun in the lifeless East amidst the white clouds like speckled 
beads in a bride’s veil and existed till afternoon.’’ 

When asked where he got this from he replied that when in 
doubt about the weather he always read up Edgar Wallace’s 
descriptions. 

V. A. LowrnGcer. 
Malayan Meteorological Service, Kuala Lumpur, Malaya. July 1st, 1932. 


NOTES AND QUERIES 


Atmospheric Effects resulting from the Andine Eruptions 
In an article in the Meteorological Magazine for May, it was 
pointed out that the spread of volcanic dust from the Andes 
might be expected to cause optical phenomena in the southern 
hemisphere, but not in the northern. This expectation has been 
justified, for sunset glows have appeared in both South Africa 
and Australia. The eruptions began on April 10th; letters 
from Johannesburg published in Nature for June 25th and 
July 23rd describe sunset glows which began before May 3rd 
and were still continuing, even becoming finer, on May 18th. 
The letters describe a strong red glow extending over nearly 
the whole sky on most nights, even when no clouds are present. 
The red light was so powerful that everything caught a reflected 
tint; it was best about an hour after sunset, when normally it 
is quite dark. 

A letter from Mr. R. C. Barnes in The Times for June 30th 
also describes flaming pink sunset glows in the Orange Free 
State in April and May. A letter from Mr. M. P. Cogan, 
Perth, Western Australia, dated May 30th and published in 
The Times for June 28th describes beautiful after-sunset and 
before-sunrise glows during the preceding month over the whole 
of Western Australia and also in eastern Australia and New 
Zealand. Hitherto no reports of optical phenomena due to 
voleanic dust have been received from the northern hemisphere. 

A letter from Dr. E. Kidson, referred to in Nature for 
July 23rd, describes the sunsets in New Zealand as commenc- 
ing about the end of the first week in May, and ranging from 
pale pink to yellowish pink. Dr. Kidson also states that the 
measurements of solar radiation at noon, made with an 


Angstrém pyrheliometer, showed a sudden decrease of about 
10 per cent. on May 5th, followed by a slight recovery. The 
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distance from the Andes eastward to New Zealand is about 
13,000 miles, and it appears that the main mass of volcanic dust 
travelled eastwards at 20-30 miles per hour; an unexpectedly 
low velocity compared with that reached by the Krakatoa dust. 

A striking phenomenon of the Krakatoa eruption was the 
series of atmospheric waves which travelled several times round 
the world, and which was recorded on barographs in all 
countries. The general nature of the waves was a slight rise 
and a sudden fall of about Imb., followed by a period of dis- 
turbance lasting one to two hours. Since the Krakatoa eruption 
the sensitive micro-barograph has been invented, and the micro- 
harograph records from stations in the British Isles, Egypt 
and Iraq have been searched for traces of similar disturbances. 
A wave originating in the Andes on the morning of April 10th 
should have reached England on the afternoon of the same day, 
but although most of the records show a series of minor fluctua- 
tions, there is no one feature which is common to all of them, 
while the record from Lerwick is practically a straight line 
with no disturbance of any kind. Hence it can be said that 
we have no instrumental record of the passage of air waves 
from the Andine eruptions across the British Isles or the eastern 
Mediterranean. 

This result is not unexpected. The Krakatoa air waves were 
due to a single explosion of extreme violence which almost 
demolished the island, but the South American phenomena in- 
cluded an intermittent series of far less intense explosions in a 
number of different volcanoes. 


The Shyok Dam 


The Times for July 13th contained the news that an ice dam on 
the upper part of the Shyok River, a tributary of the Indus, 
burst at 3 a.m. on July 12th, and that the Indus was rising 
rapidly. The peculiar configuration of this area was described 
in the Meteorological Magazine for September, 1929; briefly, 
four glaciers protrude from the westward into the upper Shyok, 
and from time to time extend completely across the narrow 
valley. Behind the barrier formed in this way a lake is formed, 
until the pressure of the water breaks through the dam and 
the accumulated mass pours down the valley. This happened 
in August, 1929, when the Indus, already high, reached a level 
of more than 50 feet above normal and caused serious damage 
by flooding. 

On the present occasion the Shyok River rose rapidly 50 feet 
but subsided again as rapidly. The Indus was low, and 
although it rose to 30 feet above normal, the water was quickly 
carried away and no serious damage was done. The cause of 
the sudden fall is believed to be that after the Shyok had broken 
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through the dam, the rush of water swept great blocks of ice 
into the gap and quickly closed it again. 





The Malayan Meteorological Service 
In 1928 the Malavan Meteorological Service, which is a branch 
of the Survey Departinent of the Federated Malay States and 
Straits Seitlements, was greatly expanded, and Mr. C. D 
Stewart was a} ] inted Supe Intendent. In the following vyeai 
a number of new stations were estab ished, coupletely equipped 
With autographic instruments and staffed by full-time observers 
while thre rreviously existing stations were inspected and thei 


observations placed on a uniform basis. The results of these 


activities appear in the ** Summary ef cbservations, 1951. 
’ }? ? ’ » . 2 = ? 
l el V pubitsned as a velume of Lo Te lio pages inainly tables 
\ Criptiy introduction eives a good veneral account ¢ 
the 3 i climate of Malaya and the departures from normal 
‘ 193] ‘i » follow tab’ cr IS metecr i boyanl 
S ‘. including three it levels above L,GO00 feet. These Sul 
1 s t ! i a mi i Station ‘ pvVil elvi 
' ~. , = 
} \ i tht i es an exti es 
. , 
! nu i l rain 1 SUDISTT ] 
( } | 1 wT i} Vaitons tT} 1} \ 
hon yuen bfes, hou means for each 1 
P : } ‘ : coe es, © 
{ } SUTISHITT 1 rAaintal na haivses 
tt al ri Mr Final} here are shorter sm 
? emipera ‘ ul litv and r: infall for 49 auxiliary 
S ! ha i dail \ lars oldin 
1 . ny 
! » Ss Vs MOS] ls i these Station i 
te - Sat ce Sie . 
Voltiine e3 ently proatieed, and the apparent ireeadom 
: : mg of) : 
e) . < } DVT and p oOf-reacde 


Alpine Climatology 


Dr. V. Conrad, Professor of Meteorology at the University of 


Vien s recently published the results of several researc] 

int | ate ¢ the Alps. Of special interest is a stu 

‘ ’ ! he snew-cover.* in which the duration at 
heievhis is approximately defined bv the equation: 


Duration (days) = 93 + 01 A, 

eh the height above sea-level in metres. Inner vallevs 

parallel with the mountain ranges have shorter durations, and 

the weather side of the mountains longer durations than those 

given by the formula. The decisive factor is the total snow- 
fall; other elements are of less importance. 


7 
s 





*Beitrag zur Kenutnis der Schneedeckenverhiltnisse in den dsterreichische) 
Alpenlindern, by C. Conrad and M. Winkler.  Gerlands Beitr. Geophys. 
Leipziy, 34, 1931, pp. 473-511. 
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Conrad and Biel* describe the duration of temperatures within 
definite limits, a study of special botanical interest. The 
durations in days of temperatures above 5°C. (41°F.) are 
expressed by the formule : 

Switzerland D = 268 — 0°:0698 h. 
Lower Austria D = 240 — 0°0556 A. 

\ third paper t deals with the climate of the Ausirian moun- 
iin health resort of Semmering and the neighbouring district. 
The distribution of the various elements (rain and snowfall, 
cloudiness and sunshine) according to elevation is discussed 
statistically and detailed tables are given for a number of 
stations. A favourable feature is the abundant winter sunshine. 


Reviews 








tish Rainfall, 1931. Size, 9x6. Pp. xxi+306. 2 Plates. 
Hilux, Price 15s. net. 
7 seventy-first annual volume of /ritish Rainfall inclades 
the re ords irom 9,329 stations. The number of stations in 
| and, Wales and Ireland is practicaily identieal with that 
in the previous volume, while in Seotland there is a net gain 
of 16 stations. The ecunty with the lareest wain is Avrshire, 
and this is due mainly te the enthusiasm of Mr. W. Dunbar, 
I KR Met.s “9 who colle tS th V's ill ta mo? { ana se ids 
sununary, including a map showine the distributien of the 
ill. s nh ai r th close of ea i h te contri iting 
rvers. 
Nhe volume, which is on the same Lines as its predecessors, 
prehensive summary of the raingall of T931, both as 
is its incidence during the vear and its variations from 
place. There are, in additicn, a number of special 
s dealing with preblems relating to the exposure of rain- 
yaueves and discussing some of the lone series of reeords which 
i I { nmulated. 
The section «deal with ‘* Heavy fal days in 
31 °° contains an account of the rainfall 2nd and 
1. when 9.61 inches was recorded at B between 





Treeastie and the Black Mountains, and of the cloudbursts near 


Reotle (Cumberland) on June 14th, 1931. 


The eveneral table. showine the annual rainfall at the 5.529 


orting stations, includes a column fer the average annual 


counts. This column is more complete each vear, as addi- 





onal averages are computed, and in the present volume aver- 


es are given for more than half the stations. 


*Isanomalen der Andauer einer bestimmt vorgegebenen Temperatur. Stock- 
holin, Geogr. Ann., 1929, pp. 209-312. 

tZum Klima des Semmeringgebietes. Wien Beith. Jahrb. Zentralanst. Meteor. 
(reodym., 1928. 
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The special articles include a discussion by Mr. E. G. Bilham 
of the measurements of evaporation at Valentia Observatory, 
Co. Kerry, which shows that the anomalous results obtained 
from the tank in wet, windy weather may be accounted for by 
losses due to outsplashing. A subsequent article gives estimates 
of the general monthly rainfall over England and Wales from 
1727 to 1931. 

It is satisfactory to find that the volume was published on 
August 16th, a date earlier than that of any other year since 
before the war. 


An Elementary Geography of the Gold Coast. By D. T. Adams, 
B.A. (Oxon). 

Although this book has been written primarily to provide the 
scholars of the Gold Coast with a geography of their own 
country, it will undoubtedly be of much value also to anyone 
requiring information about this fascinating colony of our 
Empire, for it is full of interesting facts about the country, its 
people and its trade. 

Writing this review as I steam along the African coast, I 
cannot help recalling to mind the former reputation of this part 
of the Empire as being the ‘‘ white man’s grave.’’ After read- 
ing Mr. Adams’ account of the development of the country in 
recent years, even those hitherto unacquainted with the colony 
will realise that the various civilising factors, one of the prin- 
cipal of which has been education, have brought about vast 
changes in the Gold Coast and that this colony is now one of the 
most progressive in the Empire. An indication of the scale on 
which the country has been developing may be gathered from 
the amazing growth of the cacao farming industry alone. The 
value of cacao exports has increased from £755,347 in 1909 to 
£11,229,512 in 1928. 

The book is fully illustrated and is written in an easy style 
which should appeal to students, the principles of geography 
being introduced through examples with which they are 
thoroughly familiar in their everyday life. At the end of each 
chapter is a summary of its contents and a set of questions and 
practical exercises, which should be of considerable value in 
bringing home to the students the close connexion betwen the 
subject and the life around them. The chapter on the weather 
is particularly interesting and forms a useful introduction to 
climatology for schools. 

This is an admirable little book that can be highly recom- 
mended. 


L. G. GarBETT. 


Memorie del R. Ufficio Centrale di Meteorologia e Geofisica. 
Ser. 3, vol. 3. Rome, 1931. 


The third volume of the fine series of memoirs published by 





Ww 


oc 
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the Italian Meteorological Service in recent years contains five 
papers. The first, and by far the longest (164 pages), by G. 
Agamennone and A. Cavasino, consists of a study in great 
detail of the earthquake of the western Riviera on February 
23rd, 1887. A valuable paper by P. Gamba discusses the occur- 
rence of fog at Pavia, the frequency of various types of fog 
being shown in a number of tables, while special examples 
receive detailed examination on the basis of meteorological 
observations at intervals of a minute or so. The vertical distri- 
bution of temperature and humidity up to 1,500 metres during 
fog is illustrated by a number of diagrams. The same author 
vives the results of a number of pilot-balloon ascents at the 
Royal Geophysical Observatory of Pavia in a detailed paper on 
the lower currents of the atmosphere, changes of velocity and 
direction being presented month by month up to 6,000 metres. 
D. Pacini discusses the results of a large number of observa- 
tions ot condensation nuclei and atmospheric dust, emphasis 
heing laid on the importance of Aitken nuclei near the ground. 
The average number of the latter at Bari was found to be 33,400 
per cubic centimetre. The transparency of the atmosphere 
depends principally on the number of these nuclei and the rela- 
tive humidity, nuclei of marine origin being especially apt to 
cause obscurity. It was found that water vapour does not 
condense on dry dust. The final memoir by A. Puppo gives a 
statistical summary of rainfall at Conegliano near Venice. 


India Meteorological Department, Scientific Notes. Vol. III, 
No. 22. The Structure and movement of a storm in the 
Bay of Bengal during the period 13th to 19th November, 
1928. By K. R. Ramanathan, M.A., D.Se.; and Vol. III, 
No. 24: On the utility of observations of barometric charac- 
teristics and tendencies for local forecasting in north-west 
India. By R. P. Batty, B.A. 

A depression with a warm sector moved north-westward into 

the Bay of Bengal. The first paper describes the life history of 

the system and the movements of the fronts, and the associated 
upper wind observations over India, which show the dis- 
continuity. 

In the second paper, the barometric tendencies at Quetta for 
the interval 4 a.m. to 7 a.m. (local time) are studied for the 
period July, 1928, to June, 1930. Owing to the large diurnal 
variation, the pressure is almost always higher at 7 a.m. than 
at 4 a.m., but the investigation shows that nevertheless the 
tendencies are of some value for forecasting. In particular, if 
the barometer is rising unsteadily the weather is likely to be 
unsettled during the day. (See also Meteorological Magazine 
66, 1931, p. 231.) 

C. K. M. Doveras 
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India Meteorological Department, Scientific Notes, Vol. 1, 
No. 10.—Distribution of temperature in the lower strato- 
sphere. By P. R. Krishna Rao, B.Se. 

The term ‘* isothermal region ’’ was used by the earlier inves 
tigators for what is now called the stratosphere, but had to be 
discarded when the progress of observations showed that in 
many cases the lower stratosphere was a region of increasing 
temperature. Some vears ago it was shown* that over the 
British Isles the average distribution of temperature in the 
stratosphere begins with an inversion of 3°C. at the bottom; the 
present study analyses on similar lines data from 9 stations in 
other parts of the world between lat. 6°S. and 68°N., but mostly 
between 40° and 50°N. It is shown that the inversion layer at 
the base of the stratosphere is much deeper in tropical than in 
temperate regions; also lower values of the temperature at the 
base of the stratosphere are associated with deeper and more 
pronounced inversions. A qualitative explanation on lines 
given by Dr. C. Braak is added, the various phenomena being 
ittributed to the more intense convection in tropical regions. 


Books Bascheedl 


j rly NSunehi) at Wellington, January to June, 1929. Ivy 
D. C. Meldrum, New Zealand, J.s8ci.Tech., Vol. xi. No. 6, 
pp. S&v-t. Wellineton, 1930: and Hourly Sunshine a 
Wellington, July to Deeember, 1929. By D. C. Meldrum, 
New Zealand, J.Sci.Tech., Vol. xu, No. 3, pp. 142-4, 
Wellineton, 1930, 
pertis Veteorolodgish larh qd, 1931. The Danish Meteors 
Institut Copenhagen, 1932. 
. 
Obituar 
We rret to learn of the death on Aueust 6th, 1932. of Di 
: a mibie Parkhill House. Dyce, Aberdeenshire. 
News in Brief 
We } mi Vat that Dr. Tl. R. Miil has been appointed 
King of \ i Conunander (2nd class) of the Ord 
. )] lis s NX lt retie exp s 
iy R . P. R Sa has heen ay pointed 1} or 
the Stonvilursr Colleze Observatory in succession to the Rev 
| Dp. O'Cor | vho has heen apy inted re of the 
Coll 
*An analysis of the changes of temperature with height in the stratosph 


the British Isles, tw Le. H. G. Dines. Lewdon, Mem. Re. Meteor, 8 











Aug. 1932] THE METEOROLOGICAL MAGAZINE. 171 


On July 23rd Mr. KE. J. Hood retired from the Meteorological 
Oitice after a period of service only three months short of fitty 
rs. Mr. Hood was born on July 24th, 1867, and entered 
e Office in 1882. For the first 3&8 years his work lay in the 
Accounts ’’ section, but in 1920 he was envaved on statistical 
rk. For the last few years he has assisted in the compilation 
british Rainfall, where his experience and accuracy proved 
very valuable. On his last day of duty Mr. Hood was the 
iplent of a presentation from the staff, in the form of a 


riable wireless set. 


Erratum 
Y, 1932, tithe under the diagram facing p. 134; de/ete the 


word ‘ Torquay.”’ 


The Weather of July, 1932 


ssitre was above norinal over Mexico, central North Athaniic, 
nland, Jan Mayen, Spit bergen, northern Scandinavia, 
hern Russia and the central iberian Peninsula, the evreatest 
ss bein 3.diub. a D0 Nw We Klsewhere in North 
rica and Murope pressure Was below normal, the createst 

s bheine 6.4inb. at SO°N.TO°W., 4.6mb. at Corunna 
tinb. at Astrakhan. Te tperature was above normal over 
ritish Isles, Sweden (as much as 33 Fr. in Svealand and 


land) and Spitsbergen and below normal in northern 








! 
wav, Switzerland and Portugal. Rainfall was generally in 
ess but deficient in Spitsbergen and parts of Sweden: in the 
th-east of Svealand it only half the normal. 
Phe eather over the Br h dsles during July was mainihy 
tiled. Thunderstorms were frequent in many parts, and 
sequentiv the total rainfall for the menth was distinetly 
| sninll areas havine less than the normal 
int i rain while Cranwel! (dain olnshire) had rore than 
hit thre averave fall. The menuh Tel perath e Lol the 
nth was above normal generally, but sunshine was markedly 
Durine the first par i the month pressure was lew 
Toelandd ivine unsettl veather in the north and west 
inly fine sunny conditions in the south and east xcept 
' il heavy falls the rainfall was slight during this 
doand the sunshine records ecod. Totals of from 13-L5hrs 
ht sunshine were sometimes recorded along the south coast 
n the Ist and &th. Brighton had 14.8hrs. on the Sth. 


| 
understorms occurred locally on the 3rd. 4th and = Sth. 
lomperature was also mainiv above normal, but the finest and 
trinest weather of the month occurred between the 9th and 
llth. when a belt of hieh pressure extended from the Azores to 


Baltic: 88°F. was recorded at Greenwich and &5°F. at 
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Nottingham, Huddersfield and Cranwell on the 10th. Night 
temperatures were also high during this time, being frequently 
above 60°F. ; 67°F. was the screen minimum at Cambridge and 
Tottenham on the 10th. Widespread thunderstorms developed 
on the llth, the thundery conditions persisting for the next 
few days; at Cranwell 5.llin. of rain were measured during a 
storm on the llth, and a further fall of 2.40in. on the 13th, 
at Saltersford (Lincoln) 2.69in. on the 11th and 3.29in. on the 
13th and at Llandysilio (Montgomery) 3.39in. on the 11th, and 
2.93in. on the 12th. There ensued a period of cooler weather 
with shallow depressions covering most of the country; rain fell 
at times, but sunny periods were enjoyed in the north and west ; 
Tiree had as much as 15.4hrs. sunshine on the 12th and 15.1hrs. 
on the 14th; Rothesay 15.2hrs. on the 17th. From the 1&ti to 
23rd nerth-westerly winds prevailed and conditions were cool 
and changeable with much local thunder over the whole 
of Great Britain. Night temperatures were low on the 23rd 
and ground frost was experienced in parts of Scotland on that 
night, the ground minimum temperature at Dalwhinnie being 
27°F. From the 23rd to the end of the month pressure was low 
over the British Isles and the weather unsettled, showery with 
bright intervals. Thunderstorms occurred at many places 
between the 24th and 27th, and the rainfall was heavy on the 
24th and 25th, 3.42in. occurred at Devizes (Wiltshire) on the 
24th, 2.19in. at Elham (Kent) on the 25th, and 2.16in. at Marl- 
borough on the 24th. Much sun was recorded in the Midlands 
on the 25th with 14.8hrs. at Harrogate, and in southern Scot- 
land and western England on the 26th with 12hrs. at Dunbar 
and 11.7hrs. at Falmouth. On the 29th the winds backed to 
SW. and temperature rose to over 70°F. both then and on the 
30th. The 31st was a day of sunny periods interspersed with 
very heavy showers. The distribution of bright sunshine for the 
month was as follows :— 


Ditf. from Diff. from 
Total normal Total normal 
(hrs.) hrs.) (hrs. (hrs.) 
Stornoway 147 + 2 Liverpool 130 —63 
Aberdeen 125 —34 Ross-on-Wye 135 —64 
Dublin 37 —33 Falmouth 157 —68 
sirr Castle 113 —31 Gorleston 148 —=83 


Valentia 71 —ss Kew 140 — 


The special message from Brazil states that the rainfall distri- 
bution was irregular generaly, with 0.47in. above normal in 
the northern, central and southern regions respectively. The 
crops were mainly in good condition. Four anticyelones passed 
across the country in the first two decades of the month. At 
Rio de Janeiro pressure was 0.2mb. above normal and tempera- 
ture 2.5°F. above normal. 








Aug. 1932] THE METEOROLOGICAL MAGAZINE. 173 


Miscellaneous notes on weather abroad culled from various sources. 
Widespread thunderstorms occurred over central Europe and 
Spain during the early part of the month, and much damage 
was done to the market gardens at Calahorra, Logroio, Spain, 
where two men were killed. A destructive hailstorm, lasting 
20 minutes, followed by heavy rain was experienced in the 
district of Fissen, Upper Bavaria, on the night of the 6th; 
the hailstones were said to be nearly 2}in. in diameter. Heavy 
storms also swept across the Allgiiu the same day. Serious floods 
were reported from various parts of Bavaria and some landslips 
vecurred about the 12th. Much damage was caused by storms in 
Switzerland about the 12th, and as a result of a cloudburst on the 
17th between Florence and Leghorn long stretches of railway line 
were washed away while heavy rain also caused damage near 
Brescia. Heavy rain occurred around the central tableland of 
Spain about the middle of the month and bitter winds and rain 
over Castile. (Zhe Times, July 5th-20th.) 

Torrential rains at the close of the rainy season have caused 
widespread flooding in western and southern Japan, with some 
loss of life and much destruction of embankments and bridges. 
The rain ceased on the 2nd and the fioods were subsiding by 
the 3rd. The monsoon was active over India generally, and 
owing to unusually heavy monsoon rain, which made large 
breaches in the railways, communication between Rangoon and 
Upper Burma was interrupted. Canton was flooded on the 30th 
after very heavy rains; the deaths are estimated at 200. (The 
Limes, July 4th-August 1st.) 

During the middle of the month there were constant dry 
and fairly dense mists followed by violent sandstorms in 
southern Algeria. (Zhe Times, July 18th.) 

Weather conditions in Canada were generally favourable for 
the crops, though lack of rain caused a setback in some areas 
towards the end of the month. A tornado demolished the 
principal buildings of Washington (Kansas) on the 4th. Tem- 
perature was about normal early in the month in the United 
Siates, but rose generally above normal after the middle of 
the month, while the rainfall was mainly in excess at first but 
deficient later. A heat wave passed across the country about 
the 20th and 21st, when temperatures of 100°F. and over were 
recorded locally; 38 deaths were reported. Mild wet weather 
caused some damage to the crops in the Argentine. (Zhe Times, 
July 14th-30th, and Washington, D.C., U.S. Dept. Agric.. 
Weekly Weather and Crop Bulletin.) 


Rainfall, July, 1932—General Distribution 


England and Wales ‘ 144 
Scotland ... eas a so | Se 
Ireland ... aw i ee 138 per cent of the average 1881-1915. 


British Isles we ‘el vr 137 
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Rainfall: July, 1932: England and Wales. 

Per- Per- 

Co. STATION In. cents Co, STATION Tn, ( 

of of 

Av. Av. 

Lond .| Camden Square ......... 1°$3| 8lJZeics .. Belvoir Castle............ 6°59 271 

Sur .| Reigate, Alvington 2°43 108} Rut Ridlington ...............| 4°32)172 

Kent .| Te nterden, Ashenden.... 3°31/15S8{Zincs . Boston, Skirbex kk oer 5°68 258 

.| Folkestone, Boro. San.! 4°24) ...1,, Cranwell Aerodrome ..., 9°89 424 

, Margate, Cliftonville..., 2°50/15 26 a Skegness, MarineGdus. ‘97 45 

" Sevenoaks, Speldhurst, 2°55) ... Louth, Westgate ...... 81112 

Sus Patching Farm ......... 3°42142),,  . Brigg, Wrawby St. .... 1°96 ... 

Brighton, Old Steyne... 2°70124{Notts .. Worksop, Hodsock .... 3°16 139 

., «| Heathfield, Barklye ...) 4°63/185{Derby .. Derby, L. M. & S. Rly. 3°77159 

Hants.| Ventnor, Roy. Nat.Hos. 3°01/149 Buxton, Devon Hos. .... 3°58 91 
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Ovington Rectory 
Sherborne St. John ... 
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St. Austell, Trevarna... 
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Runcorn, Weston Pt... 
Nantwich, Dorfold Hall 
Manchester, Whit Pk. 


Stonyhurst College ... 
Southport, Hesketh Pk 


Lancaster, Strathspey 
Wath-upon- Dearne 

Bradford, Lister Pk. ... 
Oughtershaw Hall 
Wetherby, Ribston H. 
Hull, Pearson Park ... 
Holme-on-Spalding ... 
West Witton, Ivy Ho. 
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Pickering, Hungate ... 
Scarborough ............ 
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Ushaw College 
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Haverfordwest, School 3 
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Cardigan, County Sch. 3° 
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Lake Vyrnwy............ 7 
Llangynhafal ............ 6 
Dolgelly, Bryntirion... 6 
EUGRGOGNG «...6.0005000+ 3° 
Snowdon, L. Llydaw 918° 
Holyhead, Salt Island 3° 
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Rainfall: July, 1932: Scotland and Ireland. 








Per-| | |Per- 
Co. | STATION In. tT Co. | STATION In. (et 
Av. | Av. 
Wigt .| Pt. William, Monreith| 2°72] 97[Suth .| Melvich ..............0... 3°49] .. 
od -| New Luce School...... 4°01/118 ,, .| Loch More, Achfary... 6°71] 65 
Kirk .| Carsphairn, Shiel ...... 5°S9|11ACatth .| Wick .......ceccrccceesees 3°00)114 
Dumf «| Dumfries,Crichton, R.I) 3°12) ..J0rk .| Pomona, Deerness......). ... |... 
., «| Eskdalemuir Obs. ......| 8°29/202§Shet .| Lerwick ...............08. | 3°33)145 
Rowb .| Branxholm ............... 3°70|123ICork .| Caheragh Rectory ...... 3°60) ..; 
Sel: .| Ettrick Manse............ 4°93/111},,  .| Dunmanway Rectory .| 3°10) 79 
Peeb .| West Linton ............ 2°90] ...1.., .| Ballinacurra ............ 2°85/102 
Lerw .| Marchmont House...... 2°40) 791 ,, .| Glanmire, Lota Lo...... 3°62)125 
E. Lot .| North Berwick Res....| 2°17) 84|Aerry.| Valeutia Obsy............ 4°72/125 
Mid/ .| Edinburgh, Roy. Obs.) 1°90) 67] ,, .| Gearahameen ............ | 6°20) ... 
Lan .| Auchtyfardle ........... 2°83) ...1,, .| Killarney Asylum ...... ee eo 
Ayr .| Kilmarnock, Kay Pk. .| 4°44; ...44.,,  .| Darrynane Abbey ...... 3°17| 83 
»»  +| Girvan, Pinmore......... 5°37|/1471 Vat .| Waterford, Gortmore...| 3°22|101 
Renf .| Glasgow, Queen’s Pk. «| 3°06/105{7ip .| Nenagh, Cas. Lough ..| 4°14/132 
», +| Greenock, Prospect H.| 3°09) 79] ,, — .| Roscrea, Timoney Park} 5°12) ... 
Bute .| Rothesay, Ardencraig.| 4°48/113} ,, .| Cashel, Ballinamona...| 4°42)152 
», «| Dougarie Lodge........ 3°54! ...JZim .| Foynes, Coolnanes......; 3°54/115 
Ary .| Ardgour House ......... 12°70) ..4,, | Castleconnel Ree......| 3°20) 

-| Glen Etive ...............| ... | ..<Clarve .| Inagh, Mount Callan...| 6°71 
ON ee 4°41,114f ,.. .} Broadford, Hurdlest’n.| 3°45) ... 
POHGMOGR oocissscccsssas 1°67/114§ Werf .| Gorey, Courtown Ho... 3°96)135 
Inveraray Castle ...... 7°86)1581Ki7k .| Kilkenny Castle......... 4°34/154 
Islay, Eallabus .........| 4°42/130) Wick .| Rathnew, Clonmannon| 5°28) eos 
Mull, Benmore ......... 14°80) ...JCarl .| Hacketstown Rectory..| rte 

pi af ME, scxavisoupenscccieeed 3°72) ..ALeia .| Blandsfort House ...... | 4°54/145 
Kinv .| Loch Leven Sluice......| 3°43)119],,  .| Mountmellick............ (ee ee 
Pevthe | Gi IND snccosccsisnss ces | oe OR GIs| BIS OnBtle 2...00ccc0esc0e 369,125 
., +| Balquhidder, Stronvar| 6°48) ...JAi/d’r.| Monasterevin ............ 


147|Dublin| Dublin, FitzWm. Sq....| 4°27/167 
Blair Castle Gardens...) 4°38/171] ,, J Balbriggan, Ardgillan. 4°19)155 
158 
143 


Anyus.| Kettins School ......... 3 


1 
Crieff, Strathearn Hyd.| 4°38) 


iVeath.| Beaupare, St. Cloud...) 5°14 


‘ eee 

Dundee, E. Necropolis} 3°92|143],. —.| Kells, Headfort......... } 4°98)157 

Pearsie House............ 3°40) ....JV.37.| Moate, Coolatore ...... | 3°68} .. 

., «| Montrose, Sunnyside...) 3°57|136f ,, | .| Mulliagar, Belvedere...| 4°02/126 
Alvy .| Braemar, Bank ......... 3°78|147}Long .| Castle Forbes Gduns....| 4°49)144 


Logie Coldstone Sch....| 2°99/101{@a7_.| Ballynahinch Castle...) 6°04)145 
Aberdeen, King’s Coll.) 3°41)121f,, — .| Galway, Grammar Sch.| 4°65] ... 





ie a lyvie CMREID icicccesesss 3°25/100) Mayo .| Malk Eee ee | 6 32 
Moray | Gordon Castle............ 2°61] S1f,, _.| Westport House......... | 4°44/143 
», +| Grantown-on-Spey...... | wy, -| Delphi Lodge............/10°03)151 
Nairn.| Nairn. ........0.00000c0000 ... | .. Sligo .| Markree Obsy............ 6°09/177 
Jne’s .| Ben Alder Lodge...... 1*99| .. (Caven.| Belturbet, Cloverhill...| 
-| Kingussie, The Birches) 3°52) ...[erm .| Enniskillen, Portora...| ... |... 
Loch Quoich, Loan...... 9°75) ....4rm .| Armagh Obsy............ 5°25)182 
Glonquosich .....4..6500 10°74 1167 Down.| Fofanny Reservoir...... 1OD} ... 
Inverness, Culduthel R.} 2°87) ...1.,, .| Seaforde .................: | 5°08)159 
-| Arisaig, Faire-na-Squir 6°05 me. oA .| Donaghadee, C. Stn....| 5°54/198 
Fort William,Glasdrum| 7°99} ... »» «| Banbridge, Milltown...| 4°54 
-| Skye, Dunvegan......... 4°45) ...Ldntr .| Belfast, Cavehill Rd....) 5°3 
» «| Barra, Skallary ......... 4°33) ...0,,  .| Glenarm Castle......... 3°2$) ... 
hd C.| Alness, Ardross Castle | 2°86) 947 ,, — .| Ballymena, Harryville) 4°18/122 
Ullapool .. veeeeseee| 3°D8/113[Lon .| Londonderry, Creggan| 4°92/134 
| Achnashellach ......... 6°67) ..47yr .| Omagh, Ke lenfel......... 5°44/160 
05 6 AUROWED oce see cisvecrss 2°81) ...JVon | Matin Headl.......50.<s00- | 5°14 ... 
DUNG A ME onc cucnscoxcnanstaons 3°48/111] ,, | Dunfanaghy ............ 15 41) .. 
Tongue sncidedacacuesl Se a es ‘| Killybegs, Rockmount.! 3.73! 85 
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*For Indian Stations a rain day is a day on which 0O°1 in. or more rain has fallen. 
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